We report measurements of the temporal autocorrelation function g(t) of light scattered from critical binary liquid mixtures which are being continuously and turbulently stirred. The functional form g (t) changes dramatically when the turbulent shear is changed from weak to strong. In the strong shear regime g(t) becomes a stretched exponential function, with an exponent that decreases as the temperature approaches the critical temperature. This stretched exponential behavior is associated with spatially intermittent suppression of critical fluctuations produced by the turbulence, I'ACS number»: 05.70.Jk, 47.25.Mr It is well known that in fluid mixtures near the critical point, the local composition fluctuates strongly about its mean value, and the lifetime of these fluctuations becomes very long. ' lf the mixture is vigorously stirred, the equilibrium spectrum of thermally excited fluctuations will be strongly modified by the local velocity gradient, S(r). We have used photon correlation homodyne spectroscopy to study the eA'ect of this stirring on temporal fluctuations in a critical binary liquid mixture. We observe that when the mixture is far from the critical point, where the shear is "weak, " the measured intensity correlation function g(t) becomes independent of the temperature, and is controlled by the flow field. Near the critical point, the eA'ect of the random shear is more dramatic. The measured g(t) is found to be temperature dependent, and can be well fitted by a stretched exponential function.
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To judge the effect of the random shear S(r) on the composition fluctuations gt, =(~c (k, t)c( -k, t)~) [c(k,t) We first describe measurements made in the one-phase region far from T, in the critical LW mixture, which has an inverted coexistence curve with T, = 33.37 C. 2), confirms that in the weak shear region G(t) is dictated by the turbulent velocity field. For comparison we also include in Fig. 1 In conclusion, when a binary liquid mixture is turbulently stirred, the temporal fluctuations in composition are dramatically changed as the temperature approaches T, . This eAect has been studied by photon correlation homodyne spectroscopy. In the weak shear region the measured G(t) is independent of the temperature and has the same functional form as that seen in a simple turbulent fiuid (water) seeded with small particles. In the strong shear region, G(t) is found to be temperature dependent, and can be well fitted by a stretched exponential function of Eq. (I). We find that both the exponent P and the decay time r decrease as the temperature of the mixture approaches T"and that these parameters depend on scattering angle. The unusual behavior of
